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(54) E&j^B 

(57) iwm 

S-:3lxt ^ > tf > ^ {^-^f -S ISroiKJIt^^b ^ 

-So 

M?B?t?'f xzi — s« ^igs!ii-*i»«^sicfct^-r . 

fJieP^«»^ A'lSS $ fc B^<D ^ fi;Si| -i) APit ^ -tr > 

'<<^m/'^^^a>^lS!l«^JW^^T^j:5^la3. io~i 
4, 1 ^w-ri)o 




(2) 



12 7 15 



fiiep I «<iSI0tli:^](c)4;iitiLrB«ilH-9— 7K/^;u:?<7)# 
!)§s«^ i: ^mMLtzim^i~mm\^xmw.n'-< ^^■ov' 

(DUIS I- J; iS-r ^# LSf ffiJ-r ^ 46(D«^ 

^ ±JlE LTMIBm*iitSSSfl>BulS»- 7-r-K7:i-'7-K 
•r-5fc«)a>]*ai!l7-r — K77:t-'7 — KffliSS<!:*Mx.fc 

«frtBhblx[HliE&<Dlii:tilciEifiLrMiJ3<I^^^J5E-r^P I 



ffiiea»!Em:*3«tijlHiKa>a®jS1i#i^iSli LTHlilHTt?'!' 

fJta:? (©tti^iil-^^ SI+TESaJSiSA^BiIfB^ii^ 
^±jSLTffilBa:fclii4ill«)fr^lC7-i'- K7:j-'7- K 

[ii*ii3] BtifBSSiSr^-f-KT^jj-^-K^iltS 

-r >^^f -i) 2;;fe<?)«^^i§i: ^mmmLfzBmmm. 

lit L yteiiBisa **-r -s t <D T- * €) c t ^ i^fiir t i. si 
jR^i *f=(*2iBiea)is^tigSo 

fE2B5S!t ^ -s <D -e & •& c i ^ift^gt i: -r ^ 1 

*f=l*2|EiE<DR6ffi^Mo 

c (7)*nilJgH2 v-y-OfcB ic t S-:3i^T BtiIB;t?-f :^ a -f ;u 

[0001] 

[ffil|l±(Diplffl«'If] 3|EfEKIi. |W«SSI3BIL. 

ISljE-L^.y LT»jil-(seffl**l-i>K61i^a. !ftl-. 

X3-fJU^— ^ (JJIT. VCMtBSIB-r*) ^T^;^i 
x-^ t Lfc«ll!lfl<J[85ffi3ia<!: *1S^fi<I(zfi&ffl LfcR&S 

saicBi-r^o 

[0 0 0 2] 



(3) 



12715 



fl)^*®-(?^T^9^^^^lt;t^l^^c^>^^C''A^t>r•fe-S, ^ii>i~. 
[0 0 0 3] X Yx^'— v^^^lf JJl$-t±rA^'^) 

^i$i^Kl/d:<i:'>.(D^*(::i£:^-5'<<ja£pld:tei!l 

[0 0 0 5] ^-r. ^3^fflL^. ^m/^^-^T^ To-X 

-So I^EllCfcLNr. 1 2'vl!)^^;JS^*<75^m^■ 
$S», ■ m^^^-*±—-^-'<)i-y. 3i±^S^4a)rt^it:^ia] 

2 t ^EfflftlftS/ 5 J: 1/0^ L L^^mife 

A^t>isai^^*7 3?+i-5^ti(*3^m/'^t^ie3£^Bai 5 tmt 

■y— Tt^/^^u:^ 1 <7)#B8P^ffl(7)«)±«!7S^«llS 1 oromis 
l=:&^i)l*1i■rl^-l.o ;iG>*D)iJt7-f — K/<-y^?;u— 



TL^-S. CC-CI*. Sa/^^-S3£^iai1 5A<Jg-r-5tt!!Si 

oTl:m«0iE^8ISl O^Uffi-rSo -Tiyt. -9— 7t?/< 
1 ro^FB^ffll::.*; oTSm/^^- 2 WCD)i:ti*<ll^$*t 
T[^ffi^4l*a««l±1 3T'*SSLfrR>rSC0<i«lc^^ 

i: Lf=^m/<^-ie3£l#Pl 5(i. ^ffi^4cD±lc;*;a* 

1 5i:7'-f- KA-;y^^«7 Ai:A^«^,^i:^fiEl!Jfl*)^^i^ 
Sir** LTSfillE^^ C i: 1*1? #^f*^o fco 

[0 0 0 6] --Xi-. 7^^«.ac<!:#*S=i-1';L-i:A^f>/d:-l)7H 
-rxzi'T^U^— (WT, VCMi:Sgf2-f -5) $-T<7f^ 

■^•ic^j^L. c:<Dls-§--r?vcM$iEi!)-r-l)W:^ii'l'iS$- 

^-5Zi:A<:7-f — K/'v>;/-i7SS7 va)S*t«^lc>tc5., 
1i^T?35)'5)c I^SH^ifefr, 1 6(*ttlj$g-t>-9-8(;)tli 

«)(DiS«i?Ei:StrS7-r;u^. i 7 {tisumy ^ }\^^ i eotis 

y cM^ 9^mw}-t^tzsb(Dmtimmi^. 2oi*vcm 

L^<Dt7SliftrB^S^§I^SCL^^lJ•T?fci). ii^. 

fc^lSOJi^ir V CMA<)Silif "5.J: 5 lcfijfBi;u-:^A<SlfiE 
[0 0 0 7] ¥«§a'J-T^— S»a>-ffij-efc«) 

VCM 1 9(0Mjt*l215lC^-ro I^EII=i3l^"C. 2 11* 

^!^m^. 2 2l*#^a'r;U, 2 3(*#i!t=H';U2 2(7) 

2 3 ^^mtzmm \^xmwt^-< irmss^Ji 

®Lfci:#l=l*7lc^^l»e2 1 $^Afc®^«t2 4*^ @ 
^^$2 4^i5ISllcEl^Lr^$ga-<;U2 2(rm;JS^JiS 
Lfc<!:#l-l*#i^3'r;U2 2$#it)fc3£l#^2 3A<-€-^ 

[0 0 0 8] ^Sl/U^^T^5^iX-^i:t-'5tE 
<D*i«^l^-e^^/U^(7)T ^ i x-$r ^ 7 - K :? * 

7- Ka<)iclEl!i LriiisroKS^jipii-r^SE^wHr'i* 
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[0009] ^-c-C', s^A^fr^r^'^zLX— ^1 
$ -e- •& -< < ^ ^i* # -c <D 

[00 10] L*^L. 0 3<;)«6t!)M^*iSa<!:. 04(7) 

li. vcMliT^7TzLX— S«-ei5*i:l^^(cjMS-b>-y- 

lrt'tS-5)C:i:/)<fi]b;h-ri3y, VCM<7)igKlrJ:o-C± 

ic o r ^ > t° > ^7* ^ ^x. -S <t d «t3fe*^ t. OJftffi $® 

14 ^ 1 1 ^ -a- <!: L ^ ^ P>3 H A< fc o f= o 
[0 0 1 1] ^(OJ;3'iErDliil::S5f Lr. ^ftH5iJI*i:(7) J: 

(D-i;^ftH5iJi: L-C?*Pjg¥6 — 1 1 7 4 8 O-^-i^lS ( Fffit!) 
^^SMJl ) ll*<&-i)o CC-C(i, Sm-'N'^-i: VCM<!: 

i^xVinnm^Utii L r ^liffis^crt- l r v c m ^ ie 

/ ^4. t V C M t ^ ig^lr IBS L ^cISfSA^Sa^F S tir t^ 

[00 12] 2a?i<Di»sgs^iia^^*?-t*fc 

ti;^*Pl5ii<!: LT, '^mwe-Ar 2 5 7 8-^<i^^ ( C^tll!) 
ii^t- S$i]W3a« <!: $-131 jl ^ -y- ^ a e<)r-^l±i ^ t» -T? 

[0 0 13] 



— S'tLfcfiliSWKJS^Bi:. VCM^T->^iX— ? 

fc. $c>i3ii. vcM(©igi!i(CckoT±i:-&j£ea^$' 
[0 0 14] :i^%^a>mm\t.. z<D^5um^mm<om 

-r^Ci:ir&-5„ ^tz. VCMlr^±t-i.i£Si«:'3l-« 
[0 0 1 5] 

[iiSi^^;*-r«)fc46ro¥^IS] croaM^SfiE-r-Sfcift 
f •StbSJUlgSi:, tb^|l]Ka)as*lcJE:ijiLTffi(S1I-^^ 

— tH/ ^<75 #Fjfip^ ^ nt)-^ ^ «Emi3ita^si <!: , mm 
^a)ffil»$»tsil-r-l)m 1 <©*nj$Jtiz>-9-i:, m 1 <D*njS 

(Dnm^m^t ^mm l fcit-^idcis lt/K'T x 3 -f ;u 

Wit LTL^-5o 

[00 16] ^fc, ^mmm<Dmm\~m^mm^m. 

Lf=mi cDiJDiiS-bix-y-i. sijiam 1 CDJiniSJtiz >-9-<D 

I'^u^'i. m^&msy-<)i^^(Dtiitim^^m'A^hfztb 
(omi^^msti:^i^tz^mimf&xib^ztt:imtt 



(5) 
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[0 0 17] »j<7)fi!lSA^e>^+llS. *f6ia<DI»li 

$;h-fceS©iiKi$I+/liir^*njiS-tr>-b-$-fiSx., c<7)tti 
[0 0 18] 

«>««g^^t>-a-r=t,o„ vcM^iiiiiiLfcir^ic^i:^ 
fflSB* i*j$Jt ic tt«i) L r y . c tij oifll t ^f^K 

IS T -^^ ^ 3. X- iS" T- & i) PB#lcilJS-tr >+H= t ^ <7) 

[0 0 19] fp^iz^ ^m/^^-^T-^^iX— ^ ir-r-S 
;^ S^^t ai L T c ;h- ^ 7 -r — K/ < ^ f -5 - i: X 

[0 0 2 0] 

^„ 2 6l*0^(D*gi!l^l^lt±lt-i)fc46<Dm2<D»n3$ 

js-b^-y-. 2 7(*m2roftijis-fe>-9-2 6 0>ai**«m 

0:7 -fyu-?. 2 aiiiSlilS^-f- K:?;!-^- hliltSIT- 

&y C<Dtti;^l*VCM1 9$iBi!l^4m*igtSS§1 8<D 
S&-efc-So S£3fe(D7-<-K/^-:/^7SS7 VI=?=fL-C2 9 
1 8<DM®lcft«il$;Kri^^)*<, CCrM±VCM19 



i£S«:>3A<«l{±S$5|x-i)o ^ffc. Sa/^•=^^T<7 5^iX- 
"Si (tf -SfieUlM^ffi^Bi: VCM^T-^^iX-iJi ir-r 

Kfeffiiss (06) (D^>e>^^tas-r-&;u— 3''i*-m 
[0021] KiT. ia!ett^a):^aia)«^*>j:iK)is^ 

a-f ;u^— 5'1?fc-i)4:::%(DVCM(*T-5'^3.x 
5, No. 12. p. 2 1 9 7 - 2 2 O 2JI A<j&i), V 

mit. r««. mm. 7ic# : izi^-y-uxtiis^jJicD 

*«IM^#liS:i*C. 5 8#5 5 4-^. p. 29 12- 

2 9 1 7JI (CtEt£$tlTL^^o ffl*lc|117 $#SiL-Clji 

[0022] 
[SiCl] 

d i 

e = eu +R i +L 

d t 

[0 0 2 3] e [V] : a-r/UMaSWE 

eb [V] -.^mmt} 

R [Q] : 3'f;ua*Ji 

L [H] : a'f^H'^'Sr^^vx 

i [A] : =1^ MziM^^M^ 

«IEei l*r i irttSo Lfc/)<oT. » 1 2 iC<D 

[0 0 2 4] 
[?a2] 

R L d 

e = eb +—64 + 

r r d t 
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^(Ditm^tM^^y irfcltli. eb=kv vt^f^So L 
[0 0 2 5] 

1 R 



V =- 



[e- (- 



L d e, 



d t 



) ] 



[0 0 2 61 yx\z^ mMzf!^i.tz:!^f^m(D—mMmizm 
^^^mm&m(r>um^^y<:^m ma) v 
CM1 9v^±n>^i&mti(Dmmui>y^~-h^^<^:^<7 

[0 0 2 7] X [m] : (^Jg^CD^Ii. xQ [m] 
(DS^e. r [V] :@*imi±13. fdis [N] :H 
iL. M [K g] : C [N • s e c/m] : 

J^fif.^. K [N/M] : /\^>S^. kaO [V • s e c2 
/m] : m2(;)i]PiI®i2>-*t2 6^^e)37-f 2 7 

) . ka [V • s e c2 /^m] : m 1 (D^Pil^-irV 

m.y^j\^^ 1 eiiy^^ir-r-So ) . b [i/s e 

c] : «5J^M«S1 7CD«»V-r>. Kt [N/V] : 
mtti§m^^ S ty CW\1 9^^^fztl^^^^ k 
V [V-sec/m] : V C M 1 9 «hi£4fia:tl<lia3lHl^ 
2 9^^dbtzmm^mf-Cl^. a [N/V-sbc] : 

mmmSK^lftSi o. -ti-— 7t^A;u:?i . fccfcl/^^/^^-^ 
2^^i6fca:«'^^y-f kpos [vxm] : <ia-tz 
>-9-3 <t:^{itgi|iil|1 1 kp [V 

/V] : P IfflitSi 4<DP^V>. kj [1/se 
c] : P I Gff (s) [-] : JS« 

l!):7-r-K^^':^-K*i1«S2 8a)<Siiiaa. s : 

EiScfcy. xo <*: xCDPei(DBi^$*ASo fcf£L. mm 

«2 



[0 0 2 8] 
[»4] 



(C+K^ ) s +K 



X= 

Ms^ + {C+K^ (Bk^ +ky ) } 8+K 

y . L o r ^ > e > y AM^-^T? # T t ^ * ;i <h ti<^Ati^ 
So LA^L. PB#fc^^^lS^lzt5l+Ss<Z)i:^*lI-^(7> 
f5#tfcy. BE(D^(4xo ^^^>^*in(7:>^iix*i?<;)P 

[00 29] -ectr. Gff (s) COJi.— y^^^XLXM 

SBm;b CD :7 — K/ <7 1- cfc o r i: * Hi ^ I^S-r 

So Gff (s) ^mxLfzt^. m.5^(Dmmt<&^o 

[0 0 3 0] 
[1*5] 

.2 



(C + K^ ) s +K-k 



ao^t 



Gff (s) 



x=- ^ 

Ms2 + {C + K^ (Bkg +ky ) } s+K 

A^(Dmw(D^^nmLtzi^m^\z{t. Gff cs) ^'St 

e^o^^'ilzm^li^i^o 

[O O 3 1 ] 
[l»6] 



(s) 



xO 

#So 

[O O 3 2] 

mil 



7 iCCOcfcddGff (s) ^l&tii'^tmCD^itL 
^(Dm{^L^\ZtS<^\ir§m'^^<i^<t'^tii<X 



<s) = 



(C + K^ ) s +K 



A(k^s+kp 

x= r+ 

DN(s) 



tztzL. gfe65e<h^7ie[*iN-r*its^/N^-2ic**'rs 

^-\^/<v<?^^XLtztt\z\ts X. r. fdis. X 

0 (Dm(omm\tWLSAt^9^x^i^x^^o 

[0 0 3 3] 
[l»8] 



DNCs) 



^dis 



-xo 



DN(s) 



[0 0 3 4] 

m9i 

DNCs)=Ms4+ {C+Kt (Bkg+k^)} s^+Ks^+AkpkpogS+AkikpQg 



ZZ.X. iS65C<Dcfc3(c. Gff (s) ^m/utzt^. la 

8iClcfcltSxo ?!)^e,x*T*(DSIf^l*^1 05ei:<^So 



(7) 
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[003 5] 
[»1 O] 

Cs^ +K32 +A (kp s + ki ) k 

X = 

DN Cs) 



[iai 1] 



A (kp B + kj ) k 



pos 



DN (s) 



X o 



pos 



X o 



ia7ieroj:5irGff (s) t:m^fzt^lzlt. usasciz 

[0 0 3 6] 

(C + K^-ky) s3 +K 



1=1*, 3*1 2S:<7)J:olCGff (s) *IStt-r*tliJ:L^o 
[0 0 3 7] 
[3S1 2] 



(s) = 



2 + A kp kpj,g s + kjkpj,g 



oe^gaaGff (s) i!»6se«);y t.»7S©cfc3 

ICs ^f,lrliiSi7iCd:y tfti 2jetS.is<!:#, xo *^ 
'S,x*-e©J£:^^J:y J:<}iP*iJ-r-S)C:i:A<r'#S„ t*. 

0t-t^c Lt^L. L^■r;i^cDii^l=fca^rtGff (s) 
*<*»A«)i:iri=j±«t-r*ii*. xo*^fc> x*T?<©sB;^i& 

J:<ffll*lJT'^■5Ci:l*a3!)^•T?fe^» LfcA^oT. 
lc)Si:-C, iStjj^fGff (s) ^ifel+L, c4x$-||^-r+L 
[003 8] -^tib^t, ^«t!):7f — K^' 

[0 0 3 9] Sfc, l*roaitiA<»»^ro«lJii:fcJ;lS-r 
^f?*!Sfe6ieic*o*<0Ktiifi7-i'-K7;i-9 - Kfflmsi 

[0 0 4 0] m<Dmwif}mm-^omw)izis^m-mm^ 
mmLtz&mmm^n':}^mmy -r - k 7 ^ -7- K^i« 

112 8 ^|gst-r^^l^ci;L^„ SfflMlcl*. SM^cft^j-y-f 

[004 1] mmm<D^i\}) m2\t. ^^m(Dm2(D 



9a)ai*i-c?m*«ii@si Bt:mm^^)i'-^o>m 

•V (c J; ^*<DSi!iA<^.Ji^(D«S!jlc:fc J; (S-rS^W 
I*, 0S«iS7-r-K:7;i-9-Kti«S2 8ro{EilMi»^ 

[00 4 2] jEC*j\ SKIB^^fiEJ^ff^fctolc, Ell fed: 
u;il2lc*Jlt.51S-&iC3S:»BSP2 5(*r^il7DlRl 1 ^Slr'^L^ 

^jfElctc-S, 1t^iC3£J#rai2 5$t&itfccJ;0:7K^ 

^ISS LT^C-SSB^/St^flB-BroSEHlcM-r ^ c .h I* 

[0 0 4 3] 

tj?) Mil ^ JS L y=jI-§--C V C M ^lEiS-r -S C i: (C d; -3 T 

[0 0 4 4] mmwiy-<-i^y:t':j-\^mm^(D 
essi»*ai:a*^osiiictatt-r-5ct(cj:y, vcm 
fl) j$em* 7 < - K/ < 'V ^7 (c d; o T si^b L ^ > e > -J/ 

[0 0 4 5] mm^^(D*f>i£></i4^^yc 



(8) 
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-So 

[03] sa/<4^^T^7^3.x-'5' t^^mmi^v^M 

Sa<?)«fiE ^ ^"T E! t? ft -5 o 

[1114] VCM^T^^iX— ir-r-SBfeiJlMP^^Ji^ 

[0 5] VCM(D— ^ig^^t'El'^fcSo 

[m 6 ] mwii^mmmm^mmzm^Ltzii^mmm 

m 7 ] j^i^mt\t^ti!iCDmmm.mmx^^^o 



[08] IS^RfiJigBtDfi] ffli:^a*7^70T*fc^o 

4 : ^Ji^. 5 : ^S.m^m^<^-s 6 : ^Sti^^. 7 
A. 7 A' . 7V. 7V' : K/^*V^SS. 7F 

F : K'7;J-'7-K^S. 8 : m 1 (D^JD51®-tZ > 

1 O : «J±tt3St^^S. 1 1 : ^iiliteS. 1 2 : It^ 
0^. 1 3 : aiSmff. 1 4 : P I ISMS. 1 5 : 

1 6 : H?J«37-<;U^. 1 7 : S^^MM 
§1. 18: nt^mm^^ 1 9 : VCM. 2 O : VCM3£ 
2 1 : 7lc^^K^> 2 2 : #^=I-f 2 3 : 3£t# 
2 4: m^Ws 2 5 : ffi^xC3£}*li«P. 2 6 : ^ 2 (7) 

*oiS^-t>'*ts 27:37-<;u^. 2 8 : )SSilj!i:7-r— K 



[01 ] 



14] 



1 TA'^ ^14 1 



PI 






7 



















^ * 19 


mmmm 













18 17 




(9) 
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[|g|2] 



[g|5] 



13 12 
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11 



7A 



PI 



14 



10 



26 



7FF 



27 
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as 



29 
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